
Doubling *me for sequence databases 
is currently ~18 months 

According to Moore’s Law, doubling 
*me for processor speed is ~18 
months. 

Time for doubling of bandwidth to 
memory and to disk = 2.7 years* 

During this same *me, memory latency 
only improves by 20%, and disk latency 
only improves by 30%* 

*source: PaNerson DA, “Latency Lags Bandwidth: 
Recognizing the chronic imbalance between 
bandwidth and latency, and how to cope with it”, 
Comm. ACM. 47(10): 2004, 71‐75 



• Use large aggregate memory to share a single copy of the target database 
• Hide latency by prefetching sequences in blocks.  
• Each process group operates on independent query sets 



Computing time needed to perform an all vs. all calculation grows exponentially even 
though compute power increases with time. Scaling demand is calculated as the 
number of processors required to perform an all vs. all BLAST run within 24 hours at the 
expected memory bandwidth capacity available at the time of the run. ScalaBLAST 
scales to thousands of processors, but increased scaling demand will require running 
on tens of thousands of processors within 3 years. Callouts indicate anticipated 
database size over time. 





Terabytes of MS‐proteomics data at EMSL 



Generic model spectra don’t reflect the diversity of the 
data 

NH3‐HCa‐CO‐ NH‐HCa‐CO‐ NH‐HCa‐CO‐ NH‐HCa‐CO‐ NH‐HCa‐COOH 
R1  R2  R3  R4  R5 



1.  Not all pep*des are 
candidate matches for 
each spectrum 

2.  Mass & chg selec*on 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1 out of 105‐1011 must be selected as the 
correct pep*de 


